Factors associated with significant anxiety and depressive symptoms in pregnant women with a history of complications
Introduction
Women with a history of previous complications during pregnancy may face further risks during subsequent pregnancies. Compared to women without such history, these women acquire more complications during the gestation period and have a higher mortality rate. [1] Likewise, the rates of disease and mortality of the perinatal infants are apparently higher than the rates seen in normal pregnancy. Instability of mood during pregnancy can result in anxiety and depression.
Furthermore, current high-risk pregnancy or history of complications increases the risk of negative mood symptoms such as anxiety and depression. [2] Previous studies have found that individuals' mental health condition during pregnancy greatly influences the healthly development of the fetus. [3] Despite the importance of mental health during this period there are surprisingly few studies published (both in China and abroad) examining anxiety and depression in women who are pregnant. [4] We conducted a survey on anxiety and depression symptoms of women without a history of complications at the early stage of this study. This study aims to explore anxiety and depression symptoms in 'high-risk' pregnant women and other life factors also correlated with mood symptoms during pregnancy, in hopes of providing obstetricians with useful information that can aid early mental health interventions during this critical period.
Methods

Participants
Potential participants were pregnant women who registered at the International Peace Maternity and Child Health Hospital in Shanghai from March 2014 to October 2014. The inclusion criteria included the following: (a)pregnant women who are permanent residents of Shanghai; (b)receiving regular obstetric examination in our research hospital; (c) having 1 or more factors meeting our criteria for 'high-risk' pregnancy (see criteria below); (d) giving birth at our research hospital; (e) providing informed consent to participate in this study; (f) being 16 to 20 weeks pregnant.
Participants in this study were classified as 'high risk' if they met any of the following criteria: (a) having a history of complications: history of stillbirth or fetal mortality, history of giving birth to a congenital abnormal fetus; (b) test tube babies, pregnancy at a later age, scarred uterus.Exclusion criteria were the following: (a) currently having a psychotic or severe mood disorder such as schizophrenia, mania, paranoid psychosis and so forth (depression and anxiety were not included); (b) having negative behavior or thoughts; (c) currently having a serious somatic illness; (d) having mental retardation; (e) declining the monthly followup visit; (f) not giving birth in our research hospital; (g) persons with physical disability. 7500 pregnant women registered at the maternity outpatient clinic of the International Peace Maternity and Child Health Hospital during the study period. Screening was conducted for'high-risk' pregnant women at the maternity outpatient clinic every Monday; a total of 223 cases of pregnant women were screened. There were 197 pregnant women who met criteria for this 'high-risk' qualification and provided signed informed consent. Information from 2 of the cases could not be analyzed due to a serious loss of data. In the end, there were 195 cases available for proper analysis. See figure 1 (flowchart) for study criteria and process.
Measures
Implementation procedures
Pregnant women who came to the International Peace Maternity and Child Health Hospital for labor registration were screened every Monday based on the inclusion and exclusion criteria. Participants who met the criteria and agreed to participate into the study were informed of the details of this study and provided written informed consent. All participants filled out the general information questionnaire (i.e. demographic data, obstetric examination data, history of complications, etc.), the Hospital Anxiety and Depression Scale (HAD) [5] , the Life Event Scale (LES) [6] , and the Eysenck Personality Questionnaire (EPQ) [7] . All individuals in the study were assessed using the HAD and risk factor evaluation in the last 3 months of pregnancy; they were assessed using the Edinburgh Postnatal Depression Scale (EPDS) at 3 to 7 days, 42 days, and 3 months after labor.
HAD has been widely used in the general hospital setting to assess anxiety and depression symptoms in a variety of patients. The scale is comprised of 14 items; it is a self-rating scale with 4 grades from 0 to 3 that include anxiety and depression factors. [5] The single factor is better when the sensitivity and specificity are larger than or equal to 9. HAD has been widely used in China since the 1990s and has good reliability and validity. [8] Cox and colleagues compiled the Edinburgh Postnatal Depression Scale in 1987. [9] It is an illnessspecific scale used for evaluating depressive mood among postpartum women. The time frame of assessment is the most recent week. The scale includes 10 items such as the sense of guilt, disordered sleep, loss of energy, loss of pleasure, and suicidal ideation. Grading is based on 1 to 4. The original author of the scale suggested 13 points be the cutoff. The scale has good reliability and validity in China and Hong Kong. [10, 11] 
Evaluation of mood symptoms
Patients with a HAD depression score of ≥9 or HAD anxiety score of ≥9 at any stage during pregnancy were considered to have significant mood symptoms. Patients with a post-labor EPDS score of ≥13 were considered to have significant depressive symptoms.
The standard scores of EPD, E, N, P, and L scales were calculated using the scoring method of the EPQ and LED scales. The statistical method of the LES scale was used to find out the corresponding life event unit (LEU) of the life event occurring during the investigation time frame from the normative scale and accumulate the units in order to obtain the total score of the LEU.
Statistical methods
Double entry was used for all data using EpiData version 3.1. SPSS 22.0 was used for analysis. The statistical Continuous variable analysis adopted mean (standard deviation) description whereas categorical variables adopted frequency (%) description. ANOVA was used to measure for continuous variables and chi-square test for categorical variables. The Kruskal-Wallis test was used to compare the anxiety and depression mean score of the 4 groups followed and Wilcoxon rank-sum test was used to make pairwise comparison. Univariate analysis was used for the analysis of the risk factors. Selected factors that were statistically significant were used to run the binary logistic regression (forward stepwise).
Results
General status of participants
The mean(sd) age of the 195 participants was 31.7(3.8) years ranging from 24 to 41 years old. Educational level was the following: primary or secondary school education 22 cases (11%); college education 136 cases (70%); master's degree or above 34 cases (17%); 3 cases (2%) were unknown. Participants had the following employment status: unemployed 22 cases (11%); blue collar workers 129 cases (66%); white collar workers 28 cases (14%); self-employed 6 cases (3%); unknown 10 cases (5%). The total value of LEU was 108. 17 
Participants depressive and anxiety symptoms
Participants at baseline with significant anxiety symptoms only had the following characteristics: n=14; educational level: high school education 2 cases, college education 9 cases, graduate level education 3 cases; mean(sd) age: 31.9 (4.5). Participants at baseline with See table 2 for HAD scores of 'high risk' participants at baseline. As seen in table 2, pregnant women with anxiety symptoms at baseline had a higher depression score on than the pregnant women without anxiety and depression. The anxiety score was higher in the women with both anxiety and depression symptoms than in women with anxiety symptoms only. However, there was no statistically significance difference in the depression scores of women with both anxiety and depression symptoms and women with depressive symptoms only. 
Questionnaire score, age when married, age at first menstrual period, exposure to radiation 3 months before pregnancy, history of chemical exposure, occurrence of fever during pregnancy, history of term birth, previous preterm birth/abortion, past fetal/infant mortality, history of hemorrhaging, history of dystocia and surgery, other past complications (precipitate labor, prolonged labor, fetal abnormality), history of drug allergy, history of somatic diseases, history of sexually transmitted diseases, health status of husband, family history of genetic diseases, nutrition, weight, height, current systolic blood pressure, current diastolic blood pressure, heart rate, edema, thyroid, hemoglobin, urine protein, urine glucose, leucorrhea, alanine aminotransferase, blood urea nitrogen, serum creatinine, blood uric acid, blood glucose, OGTT test, hepatitis B virus surface antigen, and hepatitis C antibody.
Results from the univariate analysis showed that anxiety symptoms were significantly correlated with the following variables:(a) attitude towards current pregnancy, (b) quality of interpersonal relationships in the recent 3 months, (c) current financial status, (d) whether or not prevention measures were taken for miscarriage, (e) history of hemorrhaging, (f) positive urine glucose, (g) testing positive for hepatitis B, (h) systolic blood pressure, and (i) heart rate. After logistic stepwise regression analysis, only whether or not prevention measures were taken for miscarriage (OR: 8.162, 95% CI: 1.213-54.914) and testing positive for hepatitis B(OR: 8.912, 95% CI: 1.052-75.498) were related to anxiety symptoms. Also results from univariate analysis showed that depressive symptoms were significantly correlated with the following variables:(a) history of depressive episode, (b) health status during pregnancy, (c) attitude towards current pregnancy, (d) current concerns about fetal health, (e) quality of relationship with in-laws during the past 3 months, (f) quality of parental relationship during the past 3 months, (g) quality of marital relationship during the past 3 months, (h) quality of other interpersonal relationships during the past 3 months, (i) work/study pressure during the past 3 months, (j) other life events during past 3 months, (k) current financial status, (l) whether or not there was a fever during pregnancy, (m) history of preterm birth/abortion, (n) history of fetal/infant mortality, (o) history of hemorrhaging, (p) history of dystocia and surgery, (q) history of sexually transmitted diseases, (r) positive urine glucose, (s) current systolic blood pressure, and (t) heart rate. After logistic stepwise regression analysis, only positive urine glucose (OR: 30.529, 95% CI: 1.312-710.610) and history of hemorrhaging (OR: 7.122, 95% CI: 1.015-49.984) were related to depressive symptoms.
Results from the univariate analysis showed that having both depressive and anxiety symptoms was significantly correlated with the following variables: (a) history of depressive episode, (b) attitude towards current pregnancy, (c) gender of child, (d) quality of interpersonal relationships in past 3 months, (e)work/ study stress in the past 3 months, (f) current housing condition, (g) current financial status, (h) history of sexually transmitted diseases,(i) positive urine glucose, (j) current systolic blood pressure, and (k) heart rate. After performing logistic stepwise regression analysis there no variables were found to be significantly correlated with having both anxiety and depressive symptoms.
Analysis of factors related to anxiety and depressive
symptoms among 'high-risk' women during months 6 to 9 of pregnancy Participants with significant anxiety symptoms only had a higher score on the depression measure than women without anxiety and depressive symptoms. At each follow up, the anxiety score was higher for participants with depressive symptoms than for participants without significant anxiety and depression symptoms. At each follow up, the differences in anxiety scores for participants with both anxiety and depression symptoms and participants with anxiety symptoms only were not statistically significant.At the follow up during the 9 th month of pregnancy 'high-risk' women with both significant anxiety and depression scored higher on the depression scale than those women with significant depression symptoms only. However, there was no significant difference in depression scores between the two groups at the other follow up times.
During the course of all pregnancies in this study, the incidence rates of anxiety symptoms only and depression symptoms only were 14.6% and 15.7%, respectively. The incidence rate of having both anxiety and depressive symptoms was 4.6%. See table 3 for factors associated with anxiety and depressive symptoms in the 'high-risk' pregnancy group.The use of stepwise logistic regression analysis did not detect
• 259 • variables that were significantly related to both anxiety and depression symptoms. According to the OR value in table 3, concerns about fetal health had the greatest impact onanxiety symptoms during pregnancy. As the birth approached, the relationship between quality of interpersonal relationships and depressive symptoms became more prominent.
Post labor depressive symptoms
In this study no subject's total EPD score was larger than or equal to 13 at any follow-up postlabor. Therefore, there was no apparent significant depressive symptomology for participants in this study post-labor.
Discussion
Main findings
For women with a history of complications during pregnancy or those who are using a relatively highrisk method of conception, there can be risks towards their health, (both body and mind), as well as concerns about the fetus, and infant (e.g. potential fordystocia which can harm the mother and child). These 'high-risk' women may have a more complicated psychological reaction to the stresses of pregnancy than other pregnant women. As well, concerns about the baby and their own future affected participants' emotions by adding extra psychological pressure. Studies have shown that strong emotions during pregnancy can influence the results of the pregnancy. Experiencing anxiety and depression symptoms during pregnancy can increase the likelihood of adverse pregnancy outcomes such as dystocia, preeclampsia, premature birth, and low birth weight. [12] Furthermore, there is much research showing that the mothers' emotional status during pregnancy was an important factor that influenced the mental health status of the child afterwards. [3] For example, the risk of a child getting attention-deficit hyperactivity disorder (ADHD) is doubled when signifcant anxiety symptoms appear during pregnancy. [13, 14] Therefore, the psychological health status of pregnant women (especially those with 'high-risk' pregnancies) should be emphasized. Previous literature reports that approximately 5 to 13% of pregnant women have significant anxiety symptoms and 4 to 15% experience significant depressive symptoms during pregnancy. [15] In There were a total of 8 regression analyses.
our previous report we detected anxiety and depression symptoms rates of 5-6% and 5-7.6%, respectively, in women who would not be considered as having 'high-risk' pregnancy according to the criteria used in this current study. [16] The rates of significant anxiety and depressive symptoms in women with 'highrisk' pregnancy in this study were 14.6% and 15.7%, respectively, which are higher than the rates seen in women without a history of complications in pregnancy. In a study from Singapore, the rate of moderate anxiety symptoms (GAD-7 ≥ 10) in hospitalized highrisk pregnant women (n=62) was 13%; the rate of postpartum depressive symptoms (EPDS ≥ 10) was 27%. This rate of anxiety is similar to our findings, however the rate of depression they found was higher than our findings. The difference in rate of depressive symptoms could possibly be due to the usage of different measurement tools. Also, these subjects were all highrisk pregnant women who had been hospitalized and had a greater number of complications. [17] Currently, high quality research studies in China that focus on anxiety and depression in high-risk pregnant women are lacking. The research of Tan Xiaoyan and colleagues reported that the rates of anxiety and depressive symptoms in high-risk women were 31.9% and 33.2% before caesarean section, which were higher than the rates in this study. [18] That research was conducted in the form of questionnaires. The tools that were used were the Self-Rating Anxiety Scale (SAS ≥ 50) and the Self-Rating Depression Scale (SDS ≥ 50). There were 458 pregnant women that completed the questionnaires before the caesarean section. The relatively high incidence rates of anxiety and depression symptoms in that study could be related to the women in that study needing to undergo the caesarean section operation and the evaluation being conducted before the surgery. Our study was a follow-up study. The caesarean section rate of this study group was 59%.
Anxiety and depression during pregnancy are related to numerous biological, psychological and social factors. [19, 20] These biological factors include changes in female hormones during pregnancy, physical health, and so forth. While psychosocial factors tend to vary, the ones most reported on are life stress, lack of social support, fear before labor, concerns about the child's health, labor complications, quality of marital relationship, quality of relationship with inlaws, and family financial status. Our study found that whether or not there were measures taken to prevent miscarriage and testing positive for hepatitis B positive were associated with significant anxiety symptoms at baseline. At follow up health status in recent 3 months, quality of marital relationship, concerns about fetal health, attitude towards pregnancy, and role of the husband at home post-birth were associated with prominent anxiety symptoms in participants.Concern about fetal health was associated with anxiety at almost every follow-up point and had the highest OR. Taking measures to prevent a miscarriage can also have a large impact on the development of the fetal health.
In addition, hepatitis B can possibly be passed on to the fetus. Therefore, concern about fetal health was significantly associated with anxiety symptoms. 'Highrisk' pregnant women also had more medical risk factors such as high blood sugar, high blood pressure, abnormal thyroid function, when compared to pregnant women not considered 'high-risk'. Our study found that health status in recent 3 months was related to anxiety symptoms at the 6-month and 9-month points in the pregnancy. Urine glucose,history of hemorrhaging, health status, quality of marital relationship, attitude towards pregnancy, quality of relationship with motherin-law and concern about fetal health were significantly associated with depressive symptoms in 'high-risk' pregnant women. In our study quality of marital relationship and quality of relationship with mother-inlaw were shown to have a significant association with depressive symptoms. This further emphasizes the importance of social support and relationships during the pregnancy period and how strain in that area of life is often associated with depressive symptoms. For women in this study the mean score on depression measures increased the further along into the pregnancy they were. Studies outside of China have also reported that poor quality of partner relationship was a risk factor for depressive symptoms during pregnancy. [21] The factors associated with anxiety and depression that were found in this study provide help in assessing and providing early intervention for psychological issues affecting pregnant women. In the future it is hoped that psychological assessment will be a regular part of check ups women receive while pregnant. Psychological interventions aimed at improving interpersonal relationships could be added to the interventions for pregnant women with more prominent depressive symptoms. Finally, family members of the woman, particularly her husband, should been couraged to also participate in the intervention program.
Limitations
In this study, no one reached criteria (i.e. EPDS score ≥13) for depressive symptoms after post-partum. As a result, multivariate analysis was not performed for depressive symptoms after childbirth and depression associated factors after childbirth were notexplored. A larger sample size was needed to further explore this aspect. Also the number of cases of 'high-risk' women who had both anxiety and depression symptoms were few due to the sample size. The factors affecting the emotions of these pregnant women were not found. In addition, the development and outcome of these womens' symptoms could not be analyzed. Further studies with larger sample sizes are needed.
Implications
The results in this study indicate that anxiety and depressive symptoms are more common among pregnant women with a history of complications or • 261 • those using 'high-risk' conception methods. Concern about the fetal health was the factor with the highest association to anxiety symptoms amongst the women in our study. Interpersonal relationships, especially poor marital relationships and in-law relationships, are most associated with depressive symptoms.The results of this study could provide evidence for the screening of pregnant women with anxiety and depression as well as content for the design psychological interventions.
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